This report details work on the BioAcoustica project up to the end of March 2016. Functionality and datasets currently available are described and ongoing work is listed. Usage statistics are provided and future plans are presented. Outputs of the project are listed in appendices including a list of peer-reviewed papers generated by the project and peer-reviewed papers that have deposited their bioacoustic data in BioAcoustica. In addition a list of species which are represented in the BioAcoustica database is provided.
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History
The BioAcoustica project was initially developed by Ed Baker late in 2014. The first public announcement was made in November 2014 (as the Wildlife Sound Database), the BioAcoustica name (and bio.acousti.ca domain name) were first used in December 2014. A publication in the journal Database [1] was used to formally announce BioAcoustica to the academic community.
The BioAcoustica infrastructure is based on two European Union funded biodiversity infrastructure projects. The Scratchpads Virtual Research Environment from the EDIT and ViBRANT projects, and the BioVeL Portal. Scratchpads provides data storage and discovery for the BioAcoustica project, and analysis services based on a grid computing infrastructure is provided by the BioVeL Portal. Transfer of large sound files between these systems is facilitated by Scratchpads being connected to the high speed Janet network through the Natural History Museum.
The only funding for the project has come from a small award from the Natural History Museum's Life Sciences Departmental Investment Fund: Developing the NHM Wildlife Sound Archive.
EWB7
CURRENT FUNCTIONALITY
2 Current Functionality
Annotation
An annotation feature has been developed that allows sub-recording metadata to be collected. This allows voice introductions to be removed from analyses; two species in the same recording to be separated; periods of extraneous noise to be easily identified; and the marking of individual syllables and echemes ( Figure  1 ). This functionality was first announced in [1] .
Annotation will be of great use to those using recordings from BioAcoustica for automated machine learning as it allows non-representative sections of audio to be automatically removed. The bioacousticaR library (below) is an example of a system that can be used to conduct analyses on annotated data. 
Analysis
Analyses are automatically performed on sections of recordings that are annotated to indicate they contain useful information (Figure 2 ). Analyses are performed on the BioVeL grid computing infrastructure. This functionality was first announced in [1] .
Analyses make use of custom R scripts encapsulated in a Taverna workflow that runs on the BioVeL Portal. In the future we plan to make more analysis functions available via the BioAcoustica web interface, in particular for the analysis of soundscapes.
Analyse by Default The use of an external grid computing infrastructure that deals automatically with resource allocation allows BioAcoustica to use an 'analyse by default' philosophy. By default all annotations that could feasibly be used for analysis are analysed. 
bioacousticaR
Integration with the R environment for statistical computing is provided via the bioacousticaR package. This allows BioAcoustica to be queried from within the R environment. At present bioacousticaR can query against taxa, recordings and annotations. This functionality was first announced in [1] .
Collections
The collections functionality allows individual BioAcoustica users to create a collection of recordings. This collection can then be presented on a single page, along with an automatically generated citation that credits all of the projects that contributed recordings to that collection, and BioAcoustica itself. This EWB7 3 CURRENT DATASETS functionality will be announced in a future publication.
Data Sharing
Global Biodiversity Informatics Facility (GBIF)
Specimen and observation data from BioAcoustica is harvested by GBIF using the process described in [2] . The BioAcoustica dataset can be viewed at http://www.gbif.org/dataset/30f55c63-a829-4cb2-9676-3b1b6f981567. The data is automatically updated periodically.
Encyclopedia of Life (EoL)
Recordings with appropriate licences are harvested regularly by EoL. The BioAcoustica database can be found at http://eol.org/collections/105835.
Current Datasets 3.1 Global Cicada Sound Collection
The first three components of the Global Cicada Sound Collection are now available online via BioAcoustica (GCSC1, GCSC2, GCSC4). The Natural History Museum's collection of cicada sounds (GCSC3) is currently in the process of being digitised.
GCSC1: South Africa and Malawi
This collection consists of 219 recordings of 133 voucher specimens of 42 taxa from South Africa and Malawi. This collection has been published as a data paper in the Biodiversity Data Journal [2] . All specimens are georeferenced.
GCSC2: Thailand
This collection has previously been published in the Cicadas of Thailand: Volume II [3] , and is made available on BioAcoustica with the permission of the publisher (Siri Scientific Press). No specimen data is available to BioAcoustica. 
USAGE
A further four songs from Lee et al (2016) [5] have been made available, and the identity of one of the unidentified songs from Marshall et al (2016) is confirmed as a new species.
User Contributions
The project has received a number of individual contributions from registered users, include a holotype cicada recording.
Soundscapes
A special section of the site has been created for the storage and analysis of soundscapes (longer recordings of an environment rather than individual species). Soundscapes can be analysed using a variety of methods to identify, for example, regions of anthropogenic noise and seasonal variations in the Acoustic Complexity Index [6].
BioAcoustica Talks
An additional section of the site holds recordings of talks related to natural history. The need for this sction arose while digitising the NHM Sound Collection.
BioAcoustica Talks Podcast
The talks hosted by BioAcoustica are available via the BioAcoustica Talks Podcast. The feed is available via iTunes.
3D Scans of Singing Burrows of Mole Crickets
The NHM Orthoptera collection has a small collection of burrow casts of mole crickets (Orthoptera: Gryllotalpidae). Burrow casts of Gryllotalpa gryllotalpa and Gryllotalpa vineae have been scanned and published [7] .
Usage
BioAcoustica uses Google Analytics to capture information about visitors to the site. In the year up to and including 2016-03-30 1,938 unique visitors from 106 countries ( Figure 3) used BioAcoustica, spending on average 3 minutes and 42 seconds on the site and visiting 3.85 pages. 22.9% of users visited the site more than once.
Wikipedia
At present 43 Wikipedia pages have links to pages on the bio.acousti.ca domain -these are mainly pages for individual taxa present on BioAcoustica. 
Ongoing Collections Work
NHM Sound Collection
The first section of the NHM Sound collection (Orthoptera: Gryllotalpidae) has already been published [7] . The following additional publications are in preparation or being planned.
Orthoptera: Grylloidea
The metadata entry for this collection is nearly complete. Specimens still need to be given unique identifiers and matched to recordings.
Orthoptera: Tettigoniidea
The metadata entry for this collection is underway. Specimens still need to be given unique identifiers and matched to recordings.
Orthoptera:Acridoidea
Metadata collection will begin in Summer 2016 as the first stage in this group.
Mulu Frogs and Soundscapes
A collection of recordings by Julian Dring on the Royal Geographical Society Mulu Expedition of frogs has been uploaded. Only a few specimens remain to EWB7 6 FUTURE FUNCTIONALITY be matched to recordings. An additional set of soundscape recordings from the same area by Jon Martin will be presented in the same data publication.
GCSC3
The NHM's collection of cicada recordings is currently being digitised to form the third contribution to the Global Cicada Sound Collection.
Spanish Translation
The site interface, structure and content are being translated into Spanish by Carlos Grau (NHM) on a voluntary basis. An announcement of this work, plus an overview of BioAcoustica in general will be submitted to a Spanish language biology journal.
Burrow Casts
Additional work on new burrow casts is underway. This includes digitisation of the casts and a paper reviewing Gryllotalpid burrow morphology, and proposing standard measurements that can be used for identification.
6 Future Functionality
bioacousticaR-tools
The bioacousticaR-tools project (GitHub) aims to create an R package that bridges the gap between bringing data into the R environment (e.g. bioacousticaR) and direct sound analysis (e.g. seewave, soundecology). At present it provides windowing functions that allow sequential analysis of sections of audio (Figure 4) . Two functions are provided, a standrad version for local processing, and a BioVeL compatible version that may allow for parallel processing on suitable servers.
Improved handling of large files
For reasons explained in the blog post 'Does MP3 work for wildlife sound?' BioAcoustica deals in wave format rather than mp3 wherever this is feasible (the sole exception is for the BioAcoustica Talks where mp3 compression is ideal). Downloading large wave files means that the wave visualisation is delayed while the file downloads. The visualisation library used (wavesurfer.js) allows for prerendered waveforms to be sent to the browser to allow rendering and playing of the waveform while the file is downloaded. Development of this has been delayed until after the Scratchpads project has full developer support. 
Using BioVeL for file processing
In order to remove extraneous, generally anthropogenic, noise it is common to filter recordings to remove frequencies below and/or above the desired range. The BioVeL Portal could provide the capacity to allow this to be done on a batch basis, with processed files being returned to BioAcoustica for storage.
Similarly BioVeL could be used to transcode files into different formats (e.g. FLAC, zero-crossing) when this is required by the end user. The use of MP3, while not ideal for wildlife sound recordings, could significantly increase the utility of BioAcoustica for users with limited internet bandwidth, particularly if transcoding could be done 'on the fly'.
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7 Future Opportunities
Grants
BioAcoustica is mentioned as a source of recordings and repository for future recordings in a Leverhulme grant application by a team from the University of York (David Chesmore, Peter Mayhew, Jon Hill, Katie Davis, Ed Baker) . This project plan makes extensive use of the machine readable (bioacousticaR) interface to the dataset to train automated taxon identification systems.
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